Confirmation of Electron Thermal Transport Barrier by A. Fujisawa et al.
§1. Confirmation of Electron Thermal 
Transport Barrier 
Fujisawa, A., Iguchi, H., Minami, T., Lee, S. and CHS-
Group 
A potential profile with a central dome has 
been observed in the case that high power electron 
cyclotron resonance heating is applied[l]. There 
the radial electric field (Er) is changed 
discontinuously at the normalized minor radius of 
r/a-0.3. The Er inside of this radius takes a 
strongl y positive value of 8k V /m, while the 
outside value is weakly positive of 2kV/m. 
With a precise measurement of potential, 
the width of this interface domain where these two 
radial electric field branch converges is 1.3cm. 
The resulting Er-shear is 40V/cm2. Therefore, the 
fluctuation reduction due to the Er-shear and the 
improvement of the transport are expected 
according to a theoretical work[2] . 
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Fig. 1. Precise measurement of potential profile around the 
transport barrier. 
Elaborate measurements of Thomson 
scattering are applied on the ECR-heated plasmas. 
As a result, a steep gradient of electron 
temperature is found in· the plasmas with the 
potential feature, while the temperature gradient 
does not show such a steep change in the plasmas 
without the feature. Note that the potential with the 
dome is obtained when the ECR heating power is 
above the threshold; approximately 150kW at the 
density of 4 xl 0 12cm -3. Therefore, it is confirmed 
that the transport barrier is formed at the interface 
domain of two Er-branches. 
Moreover, the heavy ion beam probe 
224 
measurements are performed to investigate 
behavior of the density fluctuation around the 
barrier. As a result, the fluctuation at the barrier or 
the interface domain is confirmed to be reduced 
approximately by 40%, compared to the plasma 
without the dome feature in the potential. 
In conclusion, the bifurcation nature of 
toroidal helical plasmas forms the interface domain 
of electron and ion root branches. And at the 
interface domain, its rather strong Er-shear 
reduces the fluctuation. The' fluctuation reduction 
causes to form a transport barrier in addition to the 
low collisional transport property of electron root. 
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Fig. 2. Electron temperature profile with and without the 
transport barrier . 
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Fig. 3. The density fluctuation around the barrier. 
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